The quark mean-field (QMF) model is applied to study the single Λ + c hypernuclei. The charm baryon, Λ + c , is constructed by three constituent quarks, u, d, and c, confined by central harmonic oscillator potentials. The confinement potential strength of charm quark is determined by fitting * Electronic address: hujinniu@nankai.edu.cn
the experimental masses of charm baryons, Λ + c , Σ + c , and Ξ ++ cc . The effects of pions and gluons are also considered to describe the baryons at the quark level. The baryons in Λ + c hypernuclei interact with each other through exchanging the σ, ω, and ρ mesons between the quarks confined in different baryons. The Λ + c N potential in the QMF model is strongly dependent on the coupling constant between ω meson and Λ + c , g ωΛ + c . When the conventional quark counting rule is used, i. e., g ωΛ + c = 2/3g ωN , the massive Λ + c hypernucleus can exist, whose single Λ + c binding energy is smaller with the mass number increasing due to the strong Coulomb repulsion between Λ + c and protons.
When g ωΛ + c is fixed by the latest lattice Λ + c N potential, the Λ + c hypernuclei only can exist up to A ∼ 50.
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I. INTRODUCTION
The strangeness degree of freedom was studied from the early 1950s to explain the strange particles and hypernucleus observed in the cosmic rays [1] . After the quark models were proposed by Gell-Mann and Zweig in 1960s, it was regarded that the strangeness in nuclear physics was generated by the strange (s) quark. With the developments of accelerators and detectors, many Λ hypernuclei with Λ hyperon bound in nuclei were observed in the large nuclear facilities in the past half century [2] [3] [4] from 3 Λ H to 208 Λ Pb. The Σ hypernuclei were not detected except the 4 Σ He quasibound state [5, 6] . It was generally considered that the ΣN interaction is repulsive. Furthermore, there were also some experimental evidences to indicate the existence of Ξ hypernuclei [7] [8] [9] [10] [11] and few ΛΛ light hypernuclei [12] [13] [14] [15] .
The hyperons do not have to obey the Pauli exclusion principle in normal nuclear system, which can be easily bound in a nucleus. Therefore, the hypernucleus is a good probe to investigate the baryon-baryon interaction [16] [17] [18] [19] . Many new-generation facilities, such as, FAIR, JLab, J-PARC, MAMI, and HIAF are planning to explore more unknown Λ hypernuclei in the nuclear landscape [3] . In the aspect of theoretical researches, various nuclear models were applied to study the hypernuclei, such as the ab initio methods for light hypernuclei [20, 21] , G-matrix calculation [22] , shell model [23] , Skyrme-Hartree-Fock model [24] [25] [26] [27] , relativistic mean-field model [28] [29] [30] [31] [32] [33] [34] , quark meson-coupling model [35] [36] [37] , quark mean-field model [38] [39] [40] , and so on for heavy hypernuclei. These models can describe the ground-state properties of Λ hypernuclei very well with various effective ΛN interactions.
In addition to the up, down, and strange quarks, there are also charm, bottom, and top quarks in the universe, which can combine with the up and down quarks to constitute exotic baryons. The Λ + c was the first charmed baryon confirmed in experiment, whose components are very similar to the Λ hyperon [41] . Only the strange quark is replaced by charm quark in Λ + c . A natural question is whether Λ + c and normal nuclei can bind together to form a charmed hypernuclei. Actually, forty years ago, Dover and Kahana already discussed the possibility of charmed hypernuclei with a Λ + c N potential generated by SU(4) symmetry, where the bound states of a charmed baryon and normal nuclei were predicted [42] . Then, the light charmed hypernuclei were investigated by cluster model and few-body methods [43] [44] [45] . The heavy nuclei are better described by the density functional theory. Accordingly, the massive charmed hypernuclei were calculated by the quark meson-coupling (QMC) model [46] [47] [48] [49] and relativistic mean-field (RMF) model [50, 51] . The binding energies, density distribution, impurity effect, medium effect of charmed hypernuclei were widely discussed in these works.
Meanwhile, the investigations of Λ + c hypernuclei in aspect of experiment were explored in 1970s and 1980s in Dubna, which only reported three possible candidate events due to the difficult production mechanism of charmed hypernuclei [52] [53] [54] . In future, FAIR and JPARC are hopefully expected to produce sufficient charmed particles to generate more charmed hypernuclei [55] [56] [57] .
The essential element to determine the properties of charmed hypernuclei is the strength of Λ + c N potential. In the early time, it was obtained by extending the one-boson-exchange potential (OBEP) for nucleon-nucleon and nucleon-hyperon systems with SU(4) symmetry [42] . Recently, Liu and Oka considered a more reasonable Lagrangian of OBEP to include the chiral symmetry, heavy quark symmetry, and hidden local symmetry [58, 59] .
In QMC and RMF models, the coupling constants between charm baryons and mesons were usually generated by the naive quark counting rules.
The more reliable and cheerful progress about Λ + c N potential was from the lattice QCD simulation. HAL QCD Collaboration calculated the central and tensor components of Λ + c N potential at 1 S 0 and 3 S 1 -3 D 1 channels within (2 + 1)-flavor lattice QCD at quark masses corresponding to pion masses, m π ≃ 410, 570, 700 MeV, respectively. It was found that the Λ + c N potentials with such quark masses were attractive at 1 S 0 and 3 S 1 channels [60] [61] [62] [63] [64] . Later, Haidenbauer and Krein extrapolated the Λ + c N potential at physical pion mass with chiral effective field theory from the HAL QCD results at large quark masses. They also claimed that the Λ + c N potential at m π = 138 MeV could make the four-body and fivebody charmed hypernuclei bind [65] . With these achievements, Miyamoto et al. derived a single-folding Λ + c N potential for Λ + c hypernuclei generated by lattice QCD simulation, where the Λ + c hypernuclei could exist between the mass numbers from A = 12 to A ∼ 50 [64] . Furthermore, Vidaña et al. recently also discussed the charmed hypernuclei within a microscopic many-body approach with an SU(4) extension of OBEP from the Jülich hyperon-nucleon potential [66] . It was found that the phase shifts from the B and C models of Ref. [66] agree to those extracted from HAL QCD data at physical pion mass by Haidenbauer and Krein. Furthermore, their results about charmed hypernuclei were also compatible with other theoretical calculations [46] [47] [48] [49] [50] [51] .
The quark mean-field (QMF) model is a very powerful nuclear many-body method from the quark level. The baryon is regarded to be constructed by three constituent quarks with central confinement potentials. The baryon-baryon interaction in nucleus is realized by exchanging the σ, ω, and ρ mesons between the quarks in different baryons. The QMF model has been successfully used to study the properties of normal nuclei, Λ, Ξ hypernuclei and neutron star after including the effects of pions and gluons at hadron level [67] [68] [69] [70] [71] [72] .
In this work, we would like to apply the QMF model to study the properties of charmed hypernuclei, especially Λ + c ones. The Λ + c baryon consists of u, d, and c quarks, which are confined by the central harmonic oscillator potentials. The strength of confinement potential for charm quark will be fixed by the experimental masses of charmed baryons. The coupling constants between charm quark and mesons will be determined by two schemes. The first one is decided by the naive quark counting rules. The second one is extracted from the HAL QCD simulations. This article is organized as follows. In section II, the theoretic framework of QMF model related to charmed hypernuclei is presented. The results and discussions for Λ + c hypernuclei will be shown in section III. The summary and conclusions will be given in section IV.
II. QUARK MEAN-FIELD MODEL FOR CHARMED HYPERNUCLEI
In this section, we will give a brief introduction of QMF model for charmed hypernuclei.
In QMF model, baryons are composed of three constituent quarks, which are confined by the central confinement potentials. The specific form of such potentials cannot be obtained directly because of the non-perturbative character of QCD theory in low-energy region.
Many phenomenological confinement potentials have been proposed, where the polynomial forms were widely used. In this work, we adopt a harmonic oscillator potential with a mixing scalar-vector structure [68] [69] [70] [71] ,
where the potential parameters a q and V q will be determined by the masses of charmed baryons and q denotes u, d or c, respectively. In this case, the Dirac equation including the nuclear medium effect for confined quark is written as
Here, ψ q ( r) represents the quark field. σ, ω, and ρ are the classical meson fields, which are exchanged between quarks in different baryons to achieve the baryon-baryon interaction.
g σq , g ωq , and g ρq are the coupling strengths of σ, ω, and ρ mesons with quarks, respectively. m q is the constituent quark mass and τ 3 corresponds to the third component of isospin matrix. This equation can be solved exactly and its ground-state solution of the energy satisfies the eigenvalue condition
where
Considering the effect of nuclear medium generated by the meson fields, the effective singlequark energy and effective quark mass are defined by
The corresponding wave function is
The normalization constant has N 2 q = 8λq √ πr 0q 1 3ǫ ′ q +m ′ q and r 0q = (a q λ q ) −1/4 . The ground-state energy for quark ǫ * q can be obtained by solving Eq.(3). Accordingly, the binding energy of three quarks as the zeroth-order energy of the baryon can be written immediately as,
Three corrections should be taken into account based on the zeroth-order energy of the baryon, including the center-of-mass correction ǫ c.m. , the pion correction δM π B and the gluon correction (∆E B ) g to generate the real baryon mass. The center-of-mass correction should be considered due to the translation invariance of baryons. The pion correction comes from the restoration of chiral symmetry of QCD theory. The gluon correction is generated by the short-range exchanging interaction among quarks. These three corrections are formulated in detail as following [68, 70, 71] .
The energy contribution of center-of-mass correction can be written as
The expectation values associated with the radii are evaluated as following,
The energy contributions of pion correction for nucleon and charmed baryons
and the axial vector nucleon form factor is written as
The pseudovector Nπ coupling constant f N N π can be derived from the Goldberg-Triemann
where m π = 140 MeV and f π = 93 MeV are the pion mass and the phenomenological pion decay constant, respectively.
The energy contribution from gluon correction in baryon mass consists of a color electric part and a magnetic part as
and
Here J µa i (x) is the color current density of ith quark,
where λ a i are Gell-Mann SU(3) matrices and α c = g 2 c /4π. Here, we assume that the three quarks in charmed baryons retain the SU(3) symmetry, which is the same case for the strangeness baryons. Then, the color electric contribution and the color magnetic contribution can be given as 
In Table I , the coefficients a ij and b ij are shown, which are related with the expectation values of spin and isospin operators from color current density in Eqs. (17) and (18) and are dependent on the species of baryon. They are obtained from the simplified form of Eqs. (17) and (18),
Therefore, the quantities I E ij and I M ij are given in the following equations,
.
After all the above energy corrections included, the mass of a charmed baryon in nuclear medium is expressed as:
Then, the Λ + c hypernuclei will be studied in QMF model. A single Λ + c hypernucleus is regarded as a binding system of a Λ + c baryon and many nucleons which interact via exchanging σ, ω, and ρ mesons. This mechanism of baryon-baryon interaction is originated from the RMF model. Therefore, the Lagrangian of QMF model for Λ + c hypernucleus can be written as an analogous form in the RMF model [30, 38, 71] ,
ψ N and ψ Λ + c are the nucleon and Λ + c baryon fields, respectively. A µ is the electricmagnetic field for the Coulomb interaction between charged baryons. M * N and M * Λ + c are the effective masses of nucleon and Λ + c , which can be obtained from the quark potential model. These effective masses are strongly relevant to the magnitudes of σ meson in the RMF model. The coupling constants between ω, ρ mesons and nucleons, g ωN and g ρN , can be determined by the naive quark counting rules, g ωN = 3g ωq and g ρN = g ρq . g ωq and g ρq are fixed by the ground-state properties of several doubly magic nuclei. The determination of coupling constants between ω meson and Λ + c baryon, g ωΛ + c and f ωΛ + c will be discussed in the next section. α denotes the index of isospin vector. q Λ + c is the charge of Λ + c baryon with the unit charge e. The nonlinear terms of σ and ω mesons are included in this Lagrangian, which can largely improve the descriptions of properties of finite nuclei [70] . In this work, the tensor coupling between ω meson and Λ + c baryon,
is also introduced following the conventional scheme for Λ hypernuclei, where the spin-orbit splittings were very small from the experimental observations [29, 30, 73] .
In this work, the charmed hypernuclei are regarded as the spherical nuclei and the timereversal symmetry is assumed. Therefore only time components of the ω, ρ, and A fields exist. Furthermore, there is not any contribution from baryon currents. For convenience, ω 0 , ρ 0 , and A 0 will be replaced by ω, ρ, and A in the following. Because of charge conservation, only the third component of the isospin vectors provides a non-vanishing contribution. Here, 
The equations of motion for mesons can be obtained by
These equations can be solved self-consistently within numerical methods to generate the single-particle energies of baryons and the total energy of charmed hypernucleus.
III. RESULT AND DISCUSSION

A. Properties of baryons
The potential parameters a q and V q for u, d, and c quarks should be firstly fixed to investigate the properties of baryons. u and d quarks are considered equally due to the very small differences of properties between them, while the c quark is distinguished from them, whose mass is very large. The u or d quark mass in QMF model is adopted from 250 − 350
MeV as constituent quark [70, 71] . Therefore, in order to discuss the influence of quark mass on the properties of baryons, the constituent quark mass for u quark or d quark is taken as 250, 300, and 350 MeV, respectively in this work. The corresponding potential parameters a u and V u can be derived by fitting the mass and radius of the free nucleon, which have been obtained in our previous work [70, 71] . For the charm c quark, its mass is chosen as 1300, 1350, and 1400 MeV, correspondingly now. The potential parameters a c and V c are gained by fitting the experimental masses of Λ + c , Σ + c , and Ξ ++ cc baryons in free space [41] with least-squares method.
These parameters are listed in Table II . For the convenience of latter discussion, the parameters corresponding to m u = 250 MeV in Table II are The masses of charmed baryons, Λ + c , Σ + c , and Ξ ++ cc in free space generated by set A, set B, and set C are listed to compare with the latest experimental data [41] in Table III . Meanwhile, the contributions from center-of-mass correction, pion correction, and gluon correction to the masses of charmed baryons are also shown. It can be found that the charmed baryon masses from the quark potential model almost reproduce their experimental data [41] with errors less than 5%. Because there are only two degrees of freedom in the confinement potential, V c and a c . Furthermore, the masses of Ξ ++ cc from these three sets reproduce the experimental data better comparing to other two baryons. It is because that two c quarks provide their contributions to Ξ ++ cc , which is more sensitive to the strengths, a c and V c in the confinement potentials.
The mass of baryon in the nuclear medium M * B will vary with nucleon density, because [74] . In the QMF model, such medium effect is included through the effective quark mass depending on σ meson field. In the charmed hypernucleus, the σ field only couples with u and d quarks. Therefore, the coupling constant between the σ meson and c quark should be taken as zero so that the effective masses of charmed baryons are only affected by u and d quarks. The effective baryon masses are the functions of quark mass corrections δm u = m u −m * u = g σu σ. In Fig. 1 , the effective masses of charmed baryons, Λ + c , Σ + c , and Ξ ++ cc , as functions of u quark mass correction δm q for different parameter sets are plotted. It is found that the effective baryon masses decreased with δm q increasing due to the EMC effect of surrounding baryons. When δm q is zero, the effective masses of these charmed baryons correspond to the free baryon masses. With δm q increasing, the differences of effective masses of Λ + c and Σ + c baryons among parameters sets A, B, and C are more obvious than those of Ξ ++ cc baryon. The reason is that comparing with the Ξ ++ more by the σ meson. It is very similar with the results of Λ, Σ, and Ξ hyperons in our previous work [71] .
B. Properties of Λ + c hypernuclei
The properties of Λ + c hypernuclei can be studied within QMF model, once the relation between quark mass corrections and effective masses of charmed Λ + c baryons are derived from quark potential model. The coupling constants between mesons and nucleons have been determined by fitting the ground-state properties of several doubly-magic nuclei in our previous work, i.e., the binding energies per nucleon and the charge radii of 40 Ca, 48 Ca, 90 Zr, and 208 Pb [70, 71] . The χ 2 function was defined as
with the least square method, where X represents the binding energy, E/A and charge radius, r ch of nuclei. To discuss the mass influences of constituent quark, there were three masses of u, d quark adopted as 250, 300, 350 MeV. The corresponding coupling constants between mesons and nucleon were named as QMF-NK1, QMF-NK2, and QMF-NK3, respectively.
Their corresponding χ 2 were 3.42 × 10 −5 , 2.33 × 10 −5 , and 1.08 × 10 −5 . These parameters are listed in Table IV for the later discussions conveniently. The isospin of Λ + c baryon is zero, which does not interact with the isovector ρ meson. On the other hand, the coupling strength between σ meson and Λ + c has been included in the effective mass of Λ + c baryon. Therefore, the Λ + c N potential is mainly dependent on the coupling constant between ω meson and Λ + c baryon, g ωΛ + c in QMF model. However, there is no specific information about Λ + c N interaction at the aspect of experiment. Therefore, we would like to adopt two schemes to fix g ωΛ + c . The first way is following the method of QMC model and RMF model [46-48, 50, 51] , where g ωΛ + c = 2/3g ωN according to the naive quark counting rule. In our previous work [70] , the coupling strength between ω meson and nucleon, g ωN were taken three values, which were dependent on constituent quark masses.
For the convenient of later discussion, the corresponding values of g ωΛ + c from naive quark counting rule are called as QMF-NK1C, QMF-NK2C, QMF-NK3C, respectively. Furthermore, the Λ + c N potentials were simulated by Lattice QCD method with different pion masses recently, where the magnitude of Λ + c N potential in heavy nuclei, 209
Pb, was just one half of the ΛN potential at the central region by employing the single-folding potential method [64] . Based on this achievement, we also would like to determine g ωΛ + c with the following scheme. Firstly, we make an approximation that the binding energy of Λ + c in 209
Pb is one half of that in 209 Λ Pb in QMF model when the Coulomb contribution is turned off. Then the single-Λ binding energies at 1s state in 209 Λ Pb are calculated within the parameters from our previous work in Ref. [71] . Now the g ωΛ + c can be determined through fitting the single-Λ + c binding energy of 209
Pb. Finally, three coupling constants between ω meson and Λ + c are obtained, which are g ωΛ + c = 0.7938g ωN for QMF-NK1C', g ωΛ + c = 0.7806g ωN for QMF-NK2C', and g ωΛ + c = 0.7739g ωN for QMF-NK3C'. In QMF or RMF model, the singe-baryon potential can be written as U B = U B S + U B V . The scalar and vector potentials, U B S and U B V , are related to the scalar meson and vector mesons, respectively. In QMF model, the scalar component has been decided by the quark level. Therefore, when the single-baryon potential is well known, the strength of vector potential is easily obtained. Although the present Lattice QCD simulation only included the contributions from 1 S 0 and 3 S 1 − 3 D 1 channels, they can already represent the basic characters of Λ + c N potentials. It should be a good attempt to connect the density functional theory and lattice calculations with the singe-baryon potential. The tensor coupling between ω meson and Λ + c baryon will be also included to generate a small spin-orbit splitting in hypernucleus following the conventional way, f ωΛ + c = −g ωΛ + c [29, 30, 73] . The detailed values of g ωΛ + c from these two schemes are listed in Table V , It can be found that these coupling constants between ω meson and Λ + c baryon are larger than that generated from the SU(4) symmetry in meson-exchange potential [66] , where g ωΛ + c is 5.28191. It is because that the coupling strengths between the scalar meson and Λ + c baryon in QMF model are relatively stronger.
The binding energies per baryon and various radius of single Λ + c hypernuclei are shown in Table VI within QMF-NK3C and QMF-NK3C' sets from light to heavy mass systems, when the Λ + c baryon occupies the lowest 1s 1/2 state. The corresponding properties of normal nuclei as the core of the single Λ + c hypernuclei are also give as comparison. With QMF-NK3C set, the nuclear many-body system becomes more bound when the Λ + c baryon is included and its charge radius, proton radius, and neutron radius slightly increase. However, the radii of Λ + c baryon density distribution are smaller than those of proton and neutron in such case. It demonstrates that the Λ + c baryon is attracted inside the nuclei. These calculations are consistent with the results from RMF model by Tan et al. [50] . While there are only bound states between Λ + c baryon and normal nuclei core up to 52 Λ + c V for single Λ + c hypernuclei within QMF-NK3C' set, where the coupling constant between ω meson and Λ + c baryon is larger than that in QMF-NK3C set. It generates a more repulsive Λ + c N potential. Furthermore, Coulomb contributions between Λ + c baryon and protons are growing with the mass number A. Therefore, it can be easily understood that there is no heavy Λ + c hypernuclei when the Λ + c N potential is not so attractive. Actually, this conclusion is very similar with recent work by Miyamoto et al., where the Λ + c N potential from Lattice simulations was folded to calculate the Λ + c hypernuclei [64] . The energy levels of Λ + c baryons at different angular momenta for various single charmed hypernuclei by using QMF-NK3C and QMF-NK3C' sets are listed in detail in Table VII . The deepest single Λ + c energy level appears in 52 Λ + c V with parameter set QMF-NK3C at a given angular momentum. It is generated by the competition between the Coulomb repulsion and attractive Λ + c N potential. Both of them become larger for heavy nuclei system. The contribution of Λ + c N potential is stronger than that from Coulomb interaction for light hypernuclei, while this situation is opposite at large A case. This behavior was also shown in the works by Tan et al. Zr. Its Λ + c N potential was not so attractive among three models.
It is also found that the spin-orbit splitting of Λ + c hypernuclei is very small. Besides the tensor coupling between ω and Λ + c , the mass of Λ + c baryons also will influence the spin-orbit force of single Λ + c hypernuclei. When Dirac equation related to Λ + c baryon is reduced to the corresponding Schrödinger equation, the spin-orbit force is inversely proportional to the Λ + c baryon mass. Therefore, the spin-orbit force in Λ + c hypernuclei is smaller than that in Λ hypernuclei and normal nuclei, which was consistent with results from RMF model [51] and perturbative many-body method [66] . On the other hand, the Λ + c N potential in QMF-NK3C' is much smaller, where only 1s 1/2 state of Λ + c can exist up to 52
In Fig. 2 , the binding energies of single Λ + c hypernuclei at different angular momenta states are systematically calculated with QMF-NK1C, QMF-NK2C, and QMF-NK3C parameter sets. Their differences among three sets for light and heavy hypernuclei are very hypernuclei. In QMF-NK3C' set, there are also the similar behaviors. Now, the V σ + V ω is just about −15 MeV. In this case, the strong repulsion from the Coulomb interaction cannot generate any bound state for heavy Λ + c hypernuclei.
IV. CONCLUSION
The single Λ + c hypernuclei were studied within the quark mean-field (QMF) model. Firstly, a baryon was regarded as a combination composed by three constituent quarks, which were confined by central harmonics oscillator potentials with Dirac vector-scalar mixing form. Furthermore, the pion and gluon corrections were also included to treat the baryons from strong interaction more realistically. The strengths of the confinement potentials for u, d, c quarks, were fixed by the masses and radii of baryons from the observations after considering three different constituent quark masses.
At the aspect of nuclear many-body system, the baryons interacts with each other in the hypernucleus via exchanging the scalar and vector mesons between the quarks in different baryons. The coupling constants between the vector mesons and u, d quarks have been obtained by fitting the ground-state properties of several double magic nuclei. The Λ + c N potential was very significant to study the properties of single Λ + c hypernuclei, which were decided by the coupling strength between ω meson and Λ + c baryon. Therefore, two schemes were adopted in this work. The first one was that the naive quark counting rule was adopted, where g ωΛ + c = 2/3g ωN . In the second way, the conclusion of latest lattice simulations provided a good reference, which pointed out that the Λ + c N potential was just one half of ΛN potential in 209 Λ + c Pb with single-folded potential method. Finally, two kinds of parameter sets were obtained, named as QMF-NK1C, QMF-NK2C, QMF-NK3C, and QMF-NK1C', QMF-NK2C', QMF-NK3C', respectively with different constituent quark masses.
The properties of single Λ + c hypernuclei were systematically calculated from light to heavy mass region. The nuclear many-body systems became more bound when the Λ + c baryon were included for QMF-NK1C, QMF-NK2C, and QMF-NK3C parameter sets. The rms radii of Λ + c baryon density distribution were much smaller than those of protons and neutrons. It means that the Λ + c baryon was inside of the Λ + c hypernuclei. When the lattice simulation results were used, the Λ + c N potential did not bind so deeply. There was not bound state of heavy Λ + c hypernuclei due to the strong repulsive contribution from Coulomb force up to A ∼ 50. These results were consistent with the recent calculations by RMF model, HAL QCD group, and perturbative many-body method.
The single Λ + c energies were also studied when the Λ + c baryons were fixed at particular angular momenta. The Λ + c baryon can occupy very high angular momentum state when the coupling constants between ω meson and Λ + c baryon were adopted by naive quark counting rules. Meanwhile, there were only 1s 1/2 states with QMF-NK1C', QMF-NK2C', and QMF-NK3C' sets, where shallow Λ + c N potentials were generated by scalar, vector mesons, and Coulomb field from HAL QCD data.
The strength of Λ + c N potential is the significant quantity in investigating the properties of single Λ + c hypernuclei, which cannot be determined by experimental observations very well now. In this work, two schemes were adopted, which have very large differences for heavy nuclei system. The relevant experiments about Λ + c hypernuclei are expected to be done, especially in the heavy mass region to determine the magnitude of Λ + c N potential.
